In this work we present the solution for a rotating Kerr black hole in the weak-field limit under the radiation gauge proposed by Chen and Zhu [Phys. Rev. D83, 061501(R) (2011)], with which the two physical components of the gravitational wave can be picked out exactly.
I. INTRODUCTION
The true radiation gauge proposed by Chen and Zhu [1] 
with Greek indices running from 0 to 3 and Latin indices running from 1 to 3, can pick out exactly the two physical components of the gravitational wave in the weak-field limit, which are shown to
give actual gauge invariant physical quantities. The detailed discussions on the significance and advantages of this radiation gauge can be found in the original paper by Chen and Zhu [1] . In their work, they have given the metric for a Schwarzschild black hole in the weak-field limit under the radiation gauge. Here, we present the weak-field-limit solution for a Kerr black hole in this radiation gauge.
II. DERIVATION
We start with the solution for a Kerr black hole in the Boyer-Lindquist coordinates [2] ,
where the gravitational constant and the light speed have been set as 1, m and a are the mass and angular momentum per unit mass of a Kerr black hole, and a ≤ m is assumed to avoid naked
Following the similar derivation for the solution of a Kerr-Newman black hole in the harmoniccoordinate conditions [3] , we apply the following transformations to Boyer-Lindquist formulation
and we have
where
Due to that Kerr metric should reduce to Schwarzschild's when the spin vanishes (a = 0), and that we have obtained the radial transformation from the standard form of Schwarzschild metric to the solution in the radiation gauge [4] , which is r = R − 3 2 m, we can construct a new coordinate system X µ as follows:
with r = R − . After tedious calculations, we can obtain the solution for a Kerr black hole in the new system (t, X 1 , X 2 , X 3 ) as follow 
